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(57) [ffti] 

[KB] r 9 > • r - * > era ± otb«t» (emi ) * 

* 4 Ifc&O * - >0 1& 1 33 J: SjS2BJ 3 -T ^SB43- 
> h1tVtzi><r>-?$>& 0 frm^J )\>Mfrli. 

4 3^;ni, ^•^<0-^coiij3^;i,Sj5^^iixn -y h 

em 1 ®«Sffl«^s?5K<o^ni4 * Mt*i- ^ <r> tc +55-e& 
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1 

lfti£&^liRjg:frftOy<*->T-gSgS*L 

9 t. 

ttrse^n-y hois] 1 ) ic^ESftTtiti&^^-e&o 

;£|6]K*7-fc-y Y %)Xtzmts:h-®%Z7.U -y h 

lei g tt, ^ogSfc^-coSli <fc z/mz&tiiT-t 9' J > K: 
b5I 2 3 < ;W± , 8H« L K 3 •< - 7t 5 -y 7*1" 

4«^t-*i?w K%tss*u #rfe£-3^*t<o 

S2 3 ^ ;l^0^ffB*1 HJ ^ A'SIVfr H C u y h it 

;wSB^<o— *o3£iii * - > (±flfc^r<o^|ni * - ><t>£> 3 ft 
4 a- k hue = -r A-<*>f&e#2ii 3 

[flt*$4] Mlfi^ifcJ;o f ^2iij=i'i';ua5»<o®as 
t±> «e# ^ -r a-<t> mr!B#^2Hj n -f *»fl-<oji»anR 
= ^ tc si»i- * iwriB ="f ^<omriB* i m 3 ^ a-s&# t 

[fit** 5] Wk<?>^J n>*t&®-tz>tztb<r>nm-ftfa 
"C, 

f&l 3-f A-*ffiSKitai$r*liJ J; V»2M3 A-gftfJ-tc 

^[ii^->-T-H«IB^.n -y h<7)^1<7)^fiS7.n y h*t<7)H 

«fIB^1 3 -f fl/Oi»|B»2H3 >f ^^*»2<7>«i5:<7)^ 
0^->-C*rfiB»1<7)7.n -y h^75>ibRS^-|DjlC->7 h 
$*utfS2<7>StR3Xo-y h*4-<0[sll3{C5ii|5i-t-^ci:t. 
§23 >T ;w*fflSt-B:^J^»l ±j «fc ^2103 ^ ;i/g)S^(c 
-fc^yt > Mfc-f fc. 
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2 

->T-^ie§2w«rie<oi?iRs^n y h^«bRJB^isju 
taiu» l ^mim 5 cie^o^fto 

70 [fit*® 7] BJfS^liJitF^O^&W^lHl^-Xi 

Siuf L v^fifjR^ 5 i:B«o*S. 
[W*«8] «riE§1*5«t0 f m2O«Sc(D^ll^->Ji 

5 UIE<ftO*tto 

Hfrie»33^;K7)frfS»iiij3 ;wgc^*miE§io«S: 
O^E ^ - > {C^o ? - >«n»E*2Wt»EO*H^ o 
•y h^O0f)tc#I5l-r^7.x-y7't. 
20 «TlB»33 ^ ;KD#fB»2Hj3 ^ A-85«-«ril(rlE*20l*«: 

0] §43 y *nBE.\zmm*mu3Jtvm 
«rte#43 ^ ;ucomiB^mj3 -f ^gp^^HtffB^co^ 

jo ^ - > tctafeo mm 9 - y^r-mmms^mti^m. 

§1 3 4 ;p tfflStctt^J^ §1 ^ «t t^^HJ 3 

40 bJIB*i 3 4 ;uo«rfB^iiij3^ ^ff^«r«ioffifto« 

«Tie»1 3 4 */*>t»SE*2H3 * ^^*§2<7)1tS:co^ 
EJ^-v-c^rfE^KDXn y h *t;S> <b RgWlfim v- 7 h 

m2="< )i<zmKK\M.m%m)&£ u ! m2m 3 ^ v k 

mtEH23 ^ ;kosjib»iiij3 4 )\<nft*m?.m2<nifm. 
om®9->izi&7 9->&mzm2<oiftiz<r>mmxv 
50 -y v#i<7>m*)^m®-tz,z\ 1 1, 
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3 

n-y h^t>R®^[6]t; >7 h 2titz2titzm3<OMm 

<d#® - > {- & o 9 - > SMEaaafliEottiR x n 

•y h*t«O|sIl)^#0-t-^-i:i:> 

^43 4 ^«:«SH=ltt5)J4*1iJ <fc 0^2®! -T A'»»l= 

«rie*43 y *o#riej*iM =» -r *»fl'*ii(rE*2o«» 

4 it fc> 

-t hm& ZTf^mM^V * > r- i:ittl.^f7 y 

i&E*23>f ^jin»»*iWEii*2*«**^.* > h ^ 

HSU ^o, TttEKS23-f ^o*23|»*, *rE»2g 

*tr*#S 1 1 fcE*02ffto 
[IS*ai3] ffrE*33^*«>iin»aiS*lME*3S! 

JEU*tr»*Jl 1 2 KE*02r£o 

[it«l4] ^E»43-f ;K0^1^885=£:|Sr|B»4^ 
ffi.^*.?* > hCI^U flrE*43'f*'*>*2Jt 
«*, tfrEJMftSStfp-fc?".* y hoacj£»=BHeLTE« 

JSK£-tr«f#jl 1 3 UE*W>#tt. 
[St *S 1 5 ] ttEfll J: U^OHifcO^leJ * - > 

*r-*:/*JE»c-t-tf»##i lUE*«o^rife„ 

[0 0 0 1] 

[«91«>«(-*-&J£1lftHF] *»MJ±*»*- * U 
X VT-* > ^(arcing) J: -5 UlifUa 

^ * -r « * * « 5- - > \z m-t *> o 
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[0 0 0 2] 

■ttO'&m^-ffimiSX? y ^(lamination stack) KffM $ 
*tfc*ny h(z%lsl$ft^:^<7?=»^^**-r-i>mti^- 

X^y^Ji, mitt#cS$( I ami nation post) <Og^*f<0 
ra(-SffiLTRS^(6)t~Efi?tL^mS:OXn y h*^ 

-f l±, li<?)XO'yhfti:2i<03^;l.*sff 

r> ^>SSMS»E (magnetic commutation)^^ 
ifioi, ±E£23^;MiJg^£j&T1--5li(rtc 
HS^rtO^^fi-j^liMi^ (magnetic neutral zone) 

±Jl)> JtE»1=i'f ^OSl5E»i^(±ZiT-^$tL, ±IB^2 

T- + >^- (brush arcing) U#& C t t * <0 , 

-^07- 7 y-7- + > ^OtEMftJI±i t ft 
4o itUJiiTt, tt^<05fcJ^c7)a$IJiir*g (government re 
gulatory agency) lz£ *)WC&. : £1XtzVf'&BS1&l"<)\'$:& 
x.-2>H$H : ?^(EMI :elect ro-magnet ic interference) i 
?!li6;L#io iO^y-T-t^/liit, -7*7 

[0 0 0 3] 

50 #S] *»WO±fc*B«jJi, 7*7-/ • T-^> 

[0 0 0 4] *Hi^5il,|6f)l±, S^t^BlSH 

ie * t &m t^t-f&z, ^amam %mimm i> &m t l 

40 [0 0 0 5] -/7-y • 7-*> 

^ t $ ^4 EM I i BE** 4 £ fc § 4 «t 9 

[0 0 0 6] JtE<0i3«tlf-?-<7)f|fec7)§6«)Ji, ^:^<7)*f 

M$k$&ffl iz£z>*-9<r>=i'( )um corner* frJamU' < * 

— > (distributed winding pattern) XiXtz-fy 
50 Wi'*9->1±^ «-3'T;i' : £r^1±JJ:O f »2gj3'i';w(subco 
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il)»#U-fc*\* > Mfc-f4wfcUJ:4 0 *l3-f*-C 
l±, *lH3'OM*$S'* f 2§l«>KHlxn:y h (gUD 

@£*v£ 0 ±K#f21l JilBHSlM^'f 
Ji*&4«ftO*|5|* - > (winding turn) U i 

> H=*ttS*LfcteSBi:lt?"J^*EI**t*o 
[0 0 0 7] fE23^;uiSfc^1U«tO f ^2Sj3'f ;ugp 

±k*2w=» <f ^as^t m t * - >iK-?^o±e*2«>iK 

»rtt=*HSit*J:dU, **Hi:j'7VSii4, _hE 
mmZttZ* ±E*2n -f;K*>_tES$1BI=»>f ;u«p^co— 

[0 0 0 8] a >f ;l-#-^3(i fgl is <£ LMS2BJ ^ ^ 

* - >|Sc{i±lE^2n <i ;i/0±f2*1 «l ^ -f ^SMMc 
-gc1-£o ±IB^3n>r^coJtfe»iejr7-f 

>f ^30*2BJn^;l/ffi^fiftat^^> > MMf-4KJi 

[0 0 0 9] ±ffi<03£iR/**->f* > ±SE»«**y* 

3c2^»«cS*i4o 5?i"*(c, ^T0^1BJn>f;ugp^ 
tt* (magnet i c ax i s) «r±KTO*?-0 EHEK 

lfc(i^*^^^#^^if®ic(i^3:io»fMco^->Jt 
Boa^tt-frKfilt* M ^«?3(unevenness)" ^Rrf 

or/7y-r-^>^wn 0 emi 
t^<b. EMiu^^t«iiuaioiH**»*ciij»-j-*}t 
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5 

fc SJiffi & EM I PPSUS6n D n t % Z> o 

[0 0 10] 

[0 0 1 l ] 12 *5&W<n9kmzi}£<?x 

004: LT^L^ffloa&Lfcfta^-l:^ > M2i -1 
10 224 «r«x.^:S»?tT-12^^tfo !f ? 14<3, 

SfA^7^ 14^*0 S ftfcia»024lBO 3 -f ^25i -2 

atr^^tt22^52ffiL> iowa^^iiwas^-v 

■ T-t>y i ;20ioJ:tf*7r >18UH5eLrafe$it*o 
fit, >18^J:D f j£il^-V • r-t>^»;20<ia#iW 

20 [o o 1 2] ii3 *^m-tz> mm*? ? tw^i 

SP" 24*^tf 0 #tttRSB24<^RIU«12lHOXn -y hSi- 
Si2 3&*Jgl£StL£ 0 ffiU -OJ; ^ ^12>(@^^n y htf? 

30 [0 0 13] &izm4 Z^m-t&t, *HW^)*jR^^ 
->^ ? }S^ttTV^ 0 rz^#-^i (25i)«i. *1BJn^ 
^SB^l A t . BJ 3 >f A t ittjij s ix fc^2BJ 

T-tr^^ > h#-^12i uattStt, »2Bj3^f;i,^iBO 
JBffittftat^Hr^^o h#*i22jcaa?ir* 0 n^;v2 
5i OBJ=?-f ^SiS^IAii, ^ y ?]4<DXU y >Si2 

ofcjBKOtSaco^-^Sr-g-tfo n^^25iOBJ^-f^a5 
^IBJi^C y ^140^0 b Si is J: LK X n y 

»li U 4J ^ r «± =7 >f ;U25 

1 OBJ =7 >f B t BJ 3 >f A'§rB5J*1A£: <0 ffl t? 14 ^ - > 

#j3f£fc*& J: 9 4 4OT*io i/c JElT-CJEKiaa 

^ - > ^*-r ^> 2 oo^2BJ n ^ 
50 tL^> 0 
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[0014] =?>r ;u#-§-2(252>*> ttz, ^mzmin^m 

1il]3>f;i,^2A^J:^2Iij3^;l,2BS-W1"^o 
>ls&ft2A&, M9->X7sUy hSi & J: tfSs £ ft 

£o §iJn<;w^2B(igij3>T ;i,^^2Ai:ii:?ijU%@$tt 

#@^->T-#[pl^tt^ 0 HJn^;U^2AO^IiS»S 
T-fci^ > M22t:^|g£*l£-:>7\ W}^ 4 *Ufr2B<D 
affifiSSSE^-t^^ > M23i::»«S£*L*o ^-Y;V25 2 0 
ftlBI 3 ;ua$^2A(i, rr ;U25i <Dfg2sU ^ «( ^9553^1 B 
<b 7 7*t h 0 10 
[0 0 15] =*-f ^#-£3(253)14, ffi^Ufi^JftfiSlBJ 

;u«B5MAt±, Sa^-t^^ > M23^#tt^>ttT^n 
■y FSiiJ<l:O f S6^^Is!S^7t:7^|5I^->'S'^tfo HJn 

7 hS2i5J:^S7tC*iI$tL/cl7^->S:^. *-<7>S8ffi 

[0 0 16] 3>f;M(254) 4 iTt, JfUBJ^^SMWA 
t Z OHJ 3 ^ ;HB#4A u K8I ft »2HJ u 4 ^»#4B 1 £ 

Sixfc-eoSSffifc* U y h feists? OH 19 
0$tL7t:17^->4^tro BJ="OHfl$5*4B{;i\ ^ny h 

ffi-CSSfc^-fc^^ > M2stC^$g$tt^ 0 3^;U254{in 

[0 0 17] =7«OU25i -254K#^£±f5>^*~>l*, 
-£T<o n >f ;i/ ( c: o0fl-e<ii2^Ho n ^ ;u) * * *y ^ 
14±^*EIS*L*i-eHigStL4o ^-f ^25i-25i2<7> 30 
Mf-t^^ > M2i -1224OHS6O 

S^-t^^ > M2si3 «fc 0*126 KHjeSfU ;i/25e 
o£»SBfi&a^f--fe^ > M26£J;<^127 cagSii, 

[0 0 18] ±^0^/t^->ii. n >f ;i/25<7)frai^ 

#n >f ;U25£»1i3 J: Vftim* 4 >HMfrfc$MM-*"* Z t 

n>f;i//xny h <DZf&K&\,*X%[-?Z>X$>?> 9 f£B^ 40 

*o ^tL«El5(C/SSixrv^ 0 fHS^lOOEKE^ffijic 

i:>7 h LT*30l::J: ^Stifc J: 9 K»i 3 >f 

OBIi:ft*i:'>7 h LT«32^i * j^StLfc J: 9 U» 

23>r )\'mfaw$ t *$Li8r?z>o ztibn&wimm*^*? 

M^ti>iz^ #*»n-f ;u34WO»^cW*14»«U#fl= 

-f& 0 2ocDBJn>f ^FflO^->Jt (turns ratio)^ 

3: re, "2 =*>f ;w/*o* 50 
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J&5SS&( resultant magnet icaxis)<7) v "7 b i|3LT, 

[0 0 19] *f&«O««Hfl0*c»ffl$fLfc±E«iai/'C 
ee*<02 n>f;v/^n v ho*^^- 

[0 0 2 0] SfcU*lfeWO»11*5 J: rj^ftu J: tLlf-T 7 

fc, *«HF«:f^*^#3^ hSrii^:^^^ i9ft#iOW 
SWpt^Si: Lftv^ 0 
[0 0 2 1 ] S«#-C*nifJi|BEiEUJ: ») , ^I&HJIO 

[HI] e«EWft=?>f ^««U<^->*JRfflLfc«fB? 
( t wo-co i I -pe r-s I o t ) " <D ^^Sr2M CO ^2 3 j )V<T) 

(o&mm&o&zKmmz&x?? z/ • t-^>^u* 

[0 2] *»flO»Si:ttoT#*f*ifc*iai!lS:t* 
[13] H2O««^<0»«fbLfc»»Bf®H-e*fj. 

[14] *«M»C««3>fA/**/'C^->«:«BfrffcLr 
[05] #i^ffijt:«Si:77^f >ZixZ>Zt\<z± OS 
-f ^ffi^4r«x.7t:^1j3J:rJ r ^2n^ ;H:WLt^^ 

1A, 2 A, 3 A, 4 A-»lBJ=i-f frUfr 
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IB, 2B, 3B, 4 B-g2i)3-f^ 
1 0-*«^ 

1 l-/7yiSSl^-^ 
1 2 

12i- 1 2 2 4 -"JjEafrf-fc > h 
1 4 v 9 



10 

2 4 -mmmm mm 

2 5, 2 5i-2 54 — 3^^ 
S1-S12-XD7 h 

3 0 1 n * 

3 2 -S23-f^ 
3 4-*»3'f* 



[m 1 1 



[15] 




@5 




[12] 
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(72)S£93# 7> 7> F*-A(##) 5H603 AA01 BB01 BB12 CA02 CA05 

T > U > U > K 21093, CC17 CD08 CD22 

^^^A, 3- h i-> 5H623 AA03 BB07 GG02 HH04 JJ03 

/sr ~2 JJ08 JJ12 
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